



MATERIALS AND METHODS 
 
3.1 Location and Time   
This research was conducted for 2 months, started from 
March until April 2017. Preparation for either powdered or 
encapsulated probiotic were conducted in Laboratory of Animal 
Feed and Nutrition, Faculty of Animal Science, University of 
Brawijaya. Testing TPC (Total Plate Count) was conducted in 
Laboratory of Microbiology, Faculty of Animal Science, 
University of Brawijaya. The in vivo test was conducted in 
Sumbersekar Field Laboratory, Faculty of Animal Science, 
University of Brawijaya, which located in Sumbersekar Village, 
Dau Sub-district, Malang Regency. The temperature and 
humidity have ranged, such as 20-26oC and 60-80%. In vivo test 
was reared for 42 days (6 weeks). Analysis of small intestinal 
morphometric measurements were conducted in Laboratory of 
Biomolecular, Faculty of Mathematic and Natural Science, 
University of Brawijaya.  
3.2 Materials 
3.2.1 Local Duck 
Materials in this research used a hundred twenty of 
local male day old ducks (DOD). The average weight of DOD 
was 37.81 ± 6.15%. The DOD was obtained from Karangploso, 
Batu City. 
3.2.2 Feed 
The basal feed was used consist of corn, rice bran, meat 
bone meal, soybean meal, grit, DL-methionine, lysine, salt, 
palm oil and premix. The feed standards were used refer to the 
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Balai Pengujian Mutu dan Sertifikasi Pakan RI (2015) and 
Leeson and Summer (2005). The result of proximate analysis of 
feed content showed in appendix 5. Composition and nutrients 
content of feedstuff which used in this research showed below. 
Table 5. Composition and nutrient content of basal feed 
Feedstuff 
Composition (%) 
Starter (1-2 weeks) 
Finisher 
 (3-6 weeks) 
Corn 60.00 57.00 
Ricebran 4.50 5.00 
Soybean Meal 24.00 26.00 
Meat Bone Meal 6.00 5.00 
Salt 0.75 2.00 
Lysine 0.75 0.75 
DL-Methionine 1.00 0.75 
Premix 2.00 3.00 
Palm Oil 1.00 0.50 
Total 100 100 
Nutrients content*  
Metabolizable 
Energy (Kkal/kg) 2937.75 2842.50 
Crude Protein (%) 19.61 19.60 
Ether Extract (%) 4.76 4.17 
Crude Fiber (%) 4.71 4.86 
Ca (%) 1.24 1.19 
P Available (%) 0.61 0.57 
Lysine (%) 1.33 1.09 
Methionine (%) 1.82 1.85 
Notes: Completely result showed in appendixes 
*Calculated by Balai Pengujian Mutu dan Sertifikasi Pakan RI 




3.2.3.1 Powdered Probiotic 
The powdered probiotic used in this research was 
obtained from commercial probiotics from Animal Feed and 
Nutrition Laboratory, University of Brawijaya. TPC (Total 
Plate Count) testing was performed, and the viability obtained 
from this powdered probiotic was 106 cfu /g. The process of 
making powdered probiotic showed on Figure 6.  
Figure 6. Making probiotic process 
  




Incubation (18 hours) 
Mixing (2:1) 




maximum of thickness was 
3 cm 
Powdering process using 
modified oven/ microwave 
30-40oC for 72 hours Homogenization of 
powdered probiotic 
Be blended  
Powder Powdered probiotic 
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3.2.3.2 Encapsulated Probiotic 
The encapsulated probiotic procedure has used the 
method Natsir et al., (2015). Materials which were used 
including probiotics, gum arabic, whey protein, and BHT 
(Butylated Hydroxy Toluene). The process of preparing the 
encapsulated probiotic, including mixing of 75% arabic gum 
and 25% whey and 0.06% BHT. After that, liquid probiotic 
prepared through the fermentor tube and carried out 
optimization for 1 hour at 40oC. Then mixing with encapsulant, 
and mix for 3 hours at 37-40° C. 
3.2.4 Housing 
The housing system used in this research was a cage of 
opened house, the research cages were 70 cm x 70 cm x 70 cm 
by 30 units each. Then, the starter housing used 2.5 m x 2.5 m 
to 3.5 m - 3.5 m. Each unit was equipped with a 20 watt 
incandescent lamp which was used as a heater (maintenance 
temperature) and lighting at the grower phase. The treatment of 
each unit was arranged randomly, the unit scheme showed in 
Figure 7. 
T2L1R5 T1L0R3 T2L0R3 T1L2R5 T2L1R4 T1L2R1 
T1L0R2 T2L1R2 T1L2R3 T2L2R5 T2L2R4 T1L0R1 
T1L3R2 T1L2R4 T1L0R5 T2L2R3 T1L2R2 T1L3R1 
T1L3R3 T1L3R4 T1L3R5 T1L0R4 T2L0R5 T2L0R1 
T2L024 T2L1R3 T2L2R2 T2L-R1 T2L2R1 T2L0R2 
Figure 7. Scheme of plotting the housing units 
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Figure 8. Research protocol 
3.3 Methods  
Method of this research has used Nested of Completely 
Randomized Design (CRD) with two main factors, either form 
(main treatment) or level concentration (sub treatment) of 
probiotic. Forms which used were either powdered (T1) and 
encapsulated (T2) probiotic. Meanwhile, level concentration 
Probiotic 
Powdered Encapsulated 
0% 0.2% 0.4% 0% 0.2% 0.4% 
Treated for 2nd 
week until 6th week 
(4 weeks)  
Variables were 
observed: 
villus height, villus 
width, depth  crypt 
 
Added to basal feed Added to basal feed 
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(L) which were used 0%, 0.2% and 0.4%. Each treatment 
consist of 5 replications, each replications consist of 4 birds. 
Treatment given while the ages of duck was 2 weeks-6 weeks. 
Feed and drink given as ad libitum The experimental method 
showed below: 
T1L0  : basal feed + 0% powdered probiotic 
T1L1  : basal feed + 0.2% powdered probiotic 
T1L2  : basal feed + 0.4% powdered probiotic 
T2L0  : basal feed + 0% encapsulated probiotic 
T2L1  : basal feed + 0.2% encapsulated probiotic 
T2L2  : basal feed + 0.4% encapsulated probiotic 
 
3.4 Variables 
The variables observed in this research are small 
intestinal morphometric, including villus height, villus width, 
and crypt depth in small part of ileum, using method of Harianto 
(2016). The morphometric measurements were performed 
using a Digital Imaging Mivroscope, Olympus BX-51 at an 
objective magnification of 4 times and 5 fields for each 
preparation. 
 
3.5 Analysis Data 
The analysis data was used two-way Nested of 
Completely Randomized Design ANOVA, then if there was 
signifficant effect will be analyzed by Duncan’s Multiple Range 
Test. Model of mathematics were: 
Yijk =  µ +Ai + Bj(i) + ϵijk 
Notes:  
Yijk = observation of 1, 2; level use factors 1, 2, 3 in group 
of replications 1, 2, 3, 4, 5 
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µ = population mean for the group 
Ai = the effect of form factors 1,2 
Bj(i) = the effect of level use factors 1, 2, 3 
ϵijk = independent and normally distribute (the effect of 
form factors 1, 2; level use factors 1, 2, 3 in group 
of replications 1, 2, 3, 4, 5) 
i = 1, 2 
j = 1,2,3 




Day Old Duck : Duck at 1 days 
Encapsulation : Particle coating processes such as 
solids, gases or liquids are small by 
using the outer layer into small 
capsules 
Probiotics : Live microorganisms or good 
bacteria, that confer a health benefit 
on the host when administered in 
adequate amounts 
Morphometric : The measurement of form, shape, 
structure (includes size, architecture 
and internal anatomy) and other 




: Any medicine that destroys or inhibits 
bacteria and is administered at a low, 
sub therapeutic dose 
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